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* FUZZY CD ID 

* (c) 1996-1998 ION Inc. 



* by Ty Roberts 
V 

#i.nclude <stdio.h> 
#include <3tdlib.h> 
iinclude <tinie.h> 

struct faziyCDtd | 

short ntunberTracks; // start time in 

milliseconds 

unsigned short fuzzlengchdOO] ; 

); 

typedef struct fuzxyCDid furryCDid, *fuziyCDidPtr; 

// structure of a cd track with all times stored in milliseconds 

struct cdtrack { 

long beginHs; // start time in milliseconds 
long endtis; // end time in milliseconds 

long lengthMs; // length in milliseconds 

); 

typedef struct cdtrack cdtrack, •cdrrackFtry 

struct cd ( 

short number T r ac ks ; 
cdtrack track (100]/ 

); 

typedef struct cd cd, *cdPtr; 

void CreatePuzzyldC fuzzyCDldPtr fid, cdPtr cd ); 

float Fuz2yMatch( fuzzyCOidPtr fldl, fuzzyCOldPtr fid2 ); 

// SUBROUTIKES 

void Createruzzyld( fuzryCDldPtr fid, cdPtr cd } 
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long i; 



// first copy in the nuinber of tracks 
rid->numberTracJc3 - cd- >numberT racks ; 

for(i=0;i<f id->nun03erTracks;if + ) { 

// shift Icfz and create a MSB length thats not- exact 
nd->fu2rlength(ll = (short) (cd- 
>track[i) .lengthM3»8) ; 
I 

» 

float FuzzyMatchC furzyCOidPtr fidl, fuzzyCOidPtr fid2 ) 

i 

long fidinatchecr - 0, f idmatchtotal - 0; 

short 1, crackcnt; 

float inatchpercenc; 

// £ind the larger number of tracks 

trackcnt « fidl->nuinbcrTracks<fld2->nuinberT racks ? fld2- 
>numberTrack5 : f idl'->numberTracks; 

/J cycle thru the tracks accumulating error and total 
comparedtimes 

f or (i-0 : t<crackcnt ; i++ ) ( 

if ((1 < fldl->nuita3erTcacJcs) *& (i < fld2" 
>nu(nber Tracks) | ( 

fldmatcherr +- abs (f idl->f uzzlengthfi] - fLd2- 
>fuzzlengthti)) ; 

f idmatchtotal ♦= fldl->fuzzlength(ll ; 
) else If (1 >- fid2->numberTrack3> ( 

fldmatcherr += f idl->fu22lGngth(il ; 
fidmatchtotal 4— f idl->futz length ii| ? 
} else if <i >- f ldl->numberrrrack3) ( 

fidmatcherr +- f ld2->fuzzlength(i J ; 
f idmatchtotal f- fid2->fuiz length (i} ; 

) 

) 

if (fldmatcherr > 0) { 

matchpercent = 100 - 
(( (float) fidmatcherr/ (float) fidmatchtotal) ♦100); 
) else ( 

natchpercent » 100? 

) 

return natchpercent; 

) 
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void rQain(void) 
{ 

shore i; 

fioat matchpercent ; 

// create global atruccurea for two complete cda with up to 
100 tracks 

cd cd21d; 
fuzryCDid fidcd21d; 
cd cdFromDB; 

fuzzyCDld fldcdFrociDB; 

printf {"Test #1 vill compare two CDa that are exactly the 
same\n\n") ; 

// put in some test values for the cd track lengths 

// since these are in ins, its basically 6O00O - 1 minute 

cd2id. track (0] .lengthMs » 121323; 

cdZtd. track! 11 .lengthMs » 234565; 

cd2id.trackl2J-lengthMs «= 566i37; 

cd2id.track(3) .lengthKs - 24S120; 

cd2id,track{<).iengthMs - 20000; 

cd21d,trackl5J .lengthMs - 120386; 

cd21d.track(6) .lengthMs « 3234 53; 
cd21d .numberTracks « 7; 

for (i«l;i<cd2id.nu2nberTracks;i-t><f ) ( 

printf ("CD #1: Track * %d length In alnutes « %f\n'', 
i, (float)cd21d.track(i] .lengthMs/eoOOO.O) ; 

) 

printf ("\n") j 

cdrromDB.track[0) .lengthHs ^ 121323; 
cdrroaDB. track (1 ) .lengthHs - 234565; 
cdrroniOB.track[2].lengthHd « 566437; 
cdrromDB. track [3] .lengthHs « 245120; 
cdFroiaDB. track [4] . lengthMs ^ 20000; 
cdrromDB.trackCS) .lengthHs - 120386; 
cdrromDB. track [6] .lengthHs 323453; 
cdFrornDB. numberTracks - 7; 

for (1*^1 1 KcdFromDB, nuinberrracks; l<t-'^) ( 

printf CCD #2: Track ■ %d length in aiinutcs - %f\n". 
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i, ( float) cdFromDB.t rack Ci ) ,lengthHs/€O00O.O ); 

) 

CreaceFuzzyId( iftdcd21cl, ficd2ld ); 
CreatePuzzyldi if IdcdFronOB, tcdProniDB ); 

tnatchpercent - FuzzyMatch( 6fidcd2id, &f idodfrcrnDB ); 
printf ("The cd's matchpercent was computed as«=%f, 
matchpercent) ; 

printf CXn-); 
printf ("Vn"); 

printf ("Test #2 will compare two cd that aro naariy tho 
samoVnexccpt they have diffcnt of tracks Vn"); 

// puc in some test values foe the cd track lengths 

// since these are in ms, its basically 60000 = i minute 

cd2id.tracic(0J .lengthMs - 121323; 

cd2id*track(l] .lengthMs - 23456S/ 

cd2id.track(2) .lengthHs <- 566437; 

cd2id.trac)c(3I .lengthMs «= 245120; 

cd2id.tracJc(4) .lengthMs = 20000; 

cd21d.trac)cC5) .lengthMs - 120386; 

cd2id.track(6J -lengthMs - 3234S3; 
cd2 id. nunberT racks ="7; 

£or(i=l;i<cd2id,niunberTrack3; 1*-+) ( 

printf ("CO J I: Track - %d length in minutes -*%f\n", 
i, (float)cd2ld.track(lJ .lengthMs/60000.0 ); 

) 

printf r\n"); 

cdFroroOB.track(01 . lengthMs » 121323; 
cdFromDB. track (11 .lengthMs 234565; 
cdFromOB.track(2] .lengthMs ^ S66437; 
cdFromOB.track[3J .lengthMs » 245120; 
cdFroaiOB.track(4] .lengthMs - 20000/ 
cdProaiOB. track(5] 'iengthMs - 120386; 
cdFromDB. nuxnbecT racks » 6; 

for (i"l;i<cdFromDB.nuniberrr3cks;i4<f ) ( 

printf CCD #2: Track • %d length in minutes - ifXn", 
i, (float»cdFromDB.track(l) ,lengthM3/60000.0 ); 

} 

CreateFuzzyId{ &fidcd2id, tcd2id ); 



1 
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CreatGFuzzyld ( tf IdcdFromDB, icdfronOB ); 
raatchpercent • FuzzyMatch( &fidcd2id, ifldcdrromDB !; 

prlntf ("The cd's niacchpercent vas computed 
as=% f " , taatchporc^nt ) ; 
printf ("Xn"); 
prlncf ("\n"); 

print! ("Test #3 will compare two cd that arc not the 
same\n\n") ; 

// put in aomc teat values for the cd track lengths 

// since these are in ins. Its basically 60000 = 1 aLnute 

cd2id.track(QJ .lengthMs = 34213; 

cd2td.trac)c(l] .lengthMs 334565; 

cd2id.track(21 .lengthKa - 23m23/ 

cd2ld. track [3 1 .lengthMs = 134122; 

cd21d.trac)c(4j .lengthMs «= 2342; 

cd2id.track( 5] -lengthMs = 3487; 

cd2id.track(6J .lengthMs - 9976; 

cd 2 id. number Tracks - 7; 

for(i»i; i<cd2id.nuznberTraclc5;i'»-'*-) ( 

printf ("CD fil: Track - %d length in minutes - %f\n", 
i, ( float J cd2id,t rack { i] .iengthM3/60000,0 ); 

) 

printf (•*\n-); 

cdFromDB- track {01 •lengthMs - 121323; 
cdFrocoOB. track jl] .lengthMs - 234S6S; 
cdFroc&DB.traclc(2] .lengthMs - S66437; 
cdFrocaDB. track (3) .lengthMs " 245120; 
cdFrocnDB. trade (4) .lengthMs » 20000; 
cdFromDB. track (5 J .lengthMs - 1203B6; 
cdFrocoDB, track (6J .lengthMs - 323453; 
cdFromOB. number Tracks « €; 



for (i=l; i<cdrramDB.numbe rTracks; 14-4) ( 

printf <"CD 12: Track - %d length in minutes - %f\n" 
i, (float)cdFromDB.track(ll .lengthMd/60000.0 ); 

) 

CreateFuzzyld( &£ldcd2id, Scd2id) ; 
Createru£zyld( -4fldcdFromOB, scdrromOB); 

matchpercent • ruzzyHatch( &fidcd21d, tfidcdFroaiDB ); 



printf ("Th« cd's matchpercent was computed 
as-%f "^matchpercent) ; 
) 
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* EXACT MATCH CO ID 

* O 1996-1998 tON Inc. 



♦ by Ty Roberts 
*/ 

^include <stdio.h> 
^include <stdXib,h> 
ftinclude <cime.h> 

struct cdid( 

long id(2]; 

); 

cypedef strucc cdld cdld, *cdtdPtr; 

// structure of a cd track with all times stored in millisecond 

struct cdtraclcC 

long boginM?; // start tiao In mlliseconda 
long cndMs; // end time tn milliseconds 

long lengthMs; //length in Hiliseconds 

); 

typedef struct cdtracic cdtrack, *cdTrackPtr; 

struct cd C 

short numberTracks; 
cdtrack crack ( 100]; 

); 

typcdcf struct cd cd, *cdPtr; 

void CreateUnlqueId( cdidPtr cid, cdPtr cd J; 

// SUBROUTINES 

void CreateUniqueId( cdidPtr cid, cdPtr cd ) 
( 

long i, t, n; 

t - 0; 
n «• 0; 
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tor ( i=0;i<cd->numborTrac)ts;l*-+) { 

// shift left and create a MSB length thata not exact 
t += cd->track{il .lengthMs; 

n cd->track(l) .begioMs + cd->trac]c{l) .endMs; 

} 

cid->td{0| » c«lO+cd->nuiRberTrackfi; 
cid->idlll - n; 

} 

void main (void) 
f 

shorr i; 

short matchtest; 

// create global structures for two complete cds with up to 
100 cracks 

cd cd2id; 
cdid cd20ID; 

cd cdrromDB; 
cdid cdFromDBUID; 

printf ("Test #1 will conpare two cd that arc exactly the 
same\n\n" ) ; 

// put in some test values for the cd traclc lengths 
// sinco thos are in ms, its basically 60000 « 1 minute 



cd2xd, track [O; 


.beginHa 


- 0; 


cd2id.trac)c[i; 


.beginMs 


= 100001; 


cd2id.trackC2] 


• beginMs 


« 231001; 


cd2ld.trac)c(33 


.beginMs 


345001; 


cd2id.trdckr4] 


•beginMs 


- 435001; 


cd2id.trackt53 


•beginMs 


- 460001/ 


cd21d,track[6] 


. beginMs 


= 590001; 


cd21d.track[0] 


• endHs - 


100000; 


cd21d.track[i: 


•endMa « 


231000; 


cd2id.track[2] 


• ehdM:) » 


345000; 


cd21d.track(3] 


•endMs » 


435000; 


Cd2td.crackt4] 


-endMa » 


460000; 


cd2id.track[5] 


.endMs = 


590000; 


cd2id.track[6] 


.endHs 


690000; 


cd2id. track {O; 


• lengthMs - oc|2id. track [OJ .cndMs - 


cd21d.track(0] .beginMs; 
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cd2id.trac»c(l| . lenqthMs - cd2ld. track C 1 1 . ca<iM3 - 
cd2id.rrack ( 1 ) .beqinHai 

cd2id.trackI2I . lenqthMa - cdild. track{ 2 1 , endMs - 
cd2id.cracKt2J .beglnMs; 

cd2id.traclc(3| . lengchMa - cd2id. track 1 3J .endMs - 
cd2id. track (31 .beginMa; 

cd2id.track(4).len9thM3 - cd2id. trackt 4) .cndMs - 
cd2id.track|4| .beginMa; 

cd2id-track(5| .lengthMs - cd2id. trac)ct5) .endMe - 
cd2id- track (51 .beglnMa; 

cd2id.track{61 .lengthMs - cd2id. track[ 6J .endMs - 
cd21d.track(6I .beginMs; 

cd2ld.numberTracks = T; 

for (t-l; l<cd2id.numberTracJc3 ( 

prlntf ("CD II: Track • Id length Inmlnutes = lf\n^, 
1, (rioac)cd21d. traded J .lengthMs/60000.0 ); 
1 

printf r\x\")f 

cdFromDB. track [0] .beg InHs » 0; 
. cdFromDB. track (11 .beglnMs • 100001; 
cdFromOB. track 1 2) .beglnMs «= 231001; 
cdFrcmDB. track(3] .beglnMs = 345001; 
cdFroniDB. track (4] .beglnMs - 435001; 
cdFromOB. track (5) .beglnMs - 460001; 
cdFromOB. track (6) .beglnMs 590001; 
cdFromOB.track(O) .endMs » 100000; 
CdFromDB. track 1 1] .endMs « 231000/ 
CdFromOB. track [2] .endHs * 345000/ 
cdFroniOD.track[3) .endMs « 435000; 
cdFr<»iiOB.track(4J .endMa = 460000; 
CdFromOB. track (5J .endMs = 590000; 
CdFromOB • track [€) .endMs « 690000; 

CdFromOB. track {01 .lengthMs - cd2id.track[01 .endMs - 
cd2id. track [0] .beglnMs; 

cdFromOB.track[lJ .lengthMs » cd21d.track(ll .endMs - 
cd21d. track [1] .beglnMs; 

CdFromOB. track {2 J .lengthMs - cd21d-track(2J .ehdHs - 
cd2 Id . t rack ( 2 1 . beglnMs ; 

CdFromOB. track (3) .lengthMs « cd21d. trackC3] .cndMs - 
cd21d. track (31 .beglnMs; 

CdFromDB. track(41 .lengthMs » cd21d,track[4) .endMs - 
cd21d. track(4] .beglnMs; 

CdFromOB. track [5| .lengthMs - cd21d. track [5] .endMs - 
cd21d. trackrS) .beglnMs; 
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cdFromD8.track(6J .LengthMs - cd2id. t rack ( 6| .cndMs - 
cd21d. trackfC) .beginMs; 

cdrromDB.numborTracks = 7; 



foc(l«l;i<cdrromOB.numberTrack3;i++) ( 

printf (-CD 12: Track = fcd length Inmlnucea = %f\n- 
i, (floatJcdFroraOa. tracJc(l) .lengchH3/60000.0 ); 
) 

CreateUniqueId( icd2UI0, Acd2id ); 

print f( "Unique ID for CD «1 ° %d%d\n", cd2UID. id [0 1 , 
cd2UI0.id(l| ); 

CreateUniqueId( «cdFromOBOID, tcdFromDB ); 
ptLntti "Unique ID for CD #2 - %d%d\n", cdrroiuDBUID. idfOI , 
cdFrornDBUID.id(l] ); 

matchtest » (cd2UlD, ld(0) -« cdFromDBUID. ld[0)) && 
(cd2UID.id(ll " cdFroraDBOID.Idd]) ; 

printf ("The cd's match if r«3ult is non zczo 
niAtchresul t=%d**^ matchtest) ; 

prtntf ("Vn-); 

printf C^Xn")/ 

printf ("Teat k2 will compare two cd that are nearly the 
aameXnexcept they have dlffent I of tracks \n*); 

// put in some test values for the cd track lengths 

// since thea are in ros, its basically 60000 1 minute 

cd21d.track(0) .beginMs - 0; 

cd2id.track[ll.beginMs « 100001; 

cd2id,tcack{2) .beginMs « 231001; 

cd2id.track(3] .beginMs » 345001; 

cd2id.track[4] .beginMs - 435001; 

cd2id.track(S] .beginMs ° 460001; 

cd2id. track [6] .beginMs - 590001; 

cd2id.track(0) .endHs • 100000; 

cd2id.track(l].endMs » 231000; 

cd2id.track(2] .endMs - 345000; 

cd2id.track(3] .endMs - 435000; 

cd2id. track C4 ] .endKs « 460000; 

cd2id.track(5) .endHs • 590000; 
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cd2id. track(6) .endMs = 690000; 

cd2id. traclc[OI .lengChMs - cd2id.t raclc(O) .endMs - 
cd2id, track[OJ .beginMs; 

cd2id. trackll) .XengthMs - cd2id. track [1] .endMs - 
cd2id . t rac k [ I ) . beginHs ; 

cd2id.track{2J .XcngthMs - cd21d,track (21 .endMa - 
cd2 id . t rac k ( 2 J . beg InMs ; 

cd2td.crack(3] .lengchMs ° cd2id,trac)c[3J . endMs - 
cd2id- tcack(3J .beglnHs; 

cd2id. track[4J .lengthMs « cd21d.track(4 J ,eadMs - 
cd2id.tcacfc[4) .beglnMs; 

cd21d. track[5) .lengthMs - cd2id,trackf5| : endMs - 
cd2icl. track[5) .beginMs; 

cd2id,track[6) ,lcngthN3 - cd2ld.tracJc(6J -endMa - 
cd2id, trackf6| .begtiiMa; 

cd2 id. nuinben racks - 7; 

for (i-l;i<cd2id,numberTrack3;i++) { 

prtntf ("CO 11: Track = %d length Inmlnutes - IfXn", 
1, (float)cd21d.track(i) .lengthMs/60000,0 ); 
) 



printf ("\n"); 

cdFromOB.trackiO} .beglnMs = 0/ 
cdFroroOB.trackCXl .beglnMs « lOOOOX; 
cdFrQnOB.track[2) .beginMs «= 23100X; 
cd^romOB.track{3j .beginMs -= 34SO01; 
cdFroniDB.trackI4J. beglnMs - OSOOX; 
cdFrozTLOB. track (5}. beglnMs ^ 46000X; 
cdFromDfl;traclcC6J -beginMs « 590OD1; 

cdFroniDB.tracktOJ.endMs « 100000; 
cdFromDB.tracktll -endMs - 231000; 
cdrromDB.track[2} .endMs = 34500O; 
cdFromOB.crack(3] .endHs « 435000; 
cdFroinOB.txack(4I.eadM5 « 460000; 
cdFromDB. track (5] .endMs - 590000? 

cdFromOB.tracktOI .lengthMs = cd2id.track(01 .endMs - 
cd2id.track[0) .beglnMs; 

CdFromDB. track[Xl.lengthMs = cd2 Id. trackdl .endMs - 
cd2 id . track ( 1 ) . beglnMs ; 

cdFromOB.track(2] .lengthMs • cd2id.track(21 .enc^s - 
cd21d. track(2) .beginMs; 
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cdFroraDB,tcacJc(3| .lenqthMs - cd2id- trdck(3) . endMa - 
cd2id.track(3) .beglnMo/ 

cdFromDB.track(4J . lenqth«5 - cd2id. trackf 4 ) . endm - 
cdZid. crack (4) .begLnMs; 

cdrromOB.craclc(5] . lengthMs « cd21d. tracJc( 5) .endMs - 
cd2id. track(5) .beginMa; 

cdfromOB.nuniberT racks • 6; . 

for i<cdFroraDB.numberrraclcs;i++) { 

priatf I "CO 12: Track - %d length Inrainutes - %f\n", 
i, ( float) cdFromDB. track{l] .lengthMs/eOOOO.O ); 
> 

Creat€UniquoId( tcd2UID, tcd2id )f 

printf ( "Unique 10 for CD ffl - %d%d\n*, cd20ID- id(OJ , 
cd2UrD,id(ll ); 

Createuniqueld( ficdFro.nDBUIO, tcdFronDB ); 
printf ( -Unique ID for CD 12 - *dW\r.", cdFromDBUID. id{0) , 
cdFroniOBUIO.id(l) )/ 

raatchtest - icd2UID,ld(0J cdrromOBOta.idlO) ) fc& 

(cd2tJID.id(ir cdFromOBUID.ldClD.- 
printf ("The cd*s match if result is non zero 

BvatcKresult=*%d",matchte3t) ; 
printf {"\n"); 
printf ("\n"); 

) 



-30- 



1 i 



51 


52 


53 


54 


55 


56 


/ 




/ 


/ 


/ 
















































1 




2 




3 




4 




5 




6 



58 — " I 



xi;7 
1 



2 



3 



51A 52A 53A 



4 



xijr 




5 


6 



54A 55A 56A ^ 



60 



62-^ 



64 

32- 
12 - 



46 



42 



1^ 



40 



30 



CD -^31 



31F 




31A 



31B 



10 



26 



-31- 



1 1 



11A 



lOA 



•30A 



^ir^ Yr> hii/w v^r yT^if-' < 



CD(DI0(t/^9^KT?fe^t 



70 




36 



44 



49A 



-68 



-32- 



[@3] 




-33- 



(@4l 



m4 



F1 



F3 



60 



72 



FN 



-34- 



115 



200 



205 



210 



215 



230 



YES 









220 



225 



-35- 



61 



me 



300 



310 



320 



325 



330 



305 



315 



3. - -^^ao$;i.v/J'rv::^Lr 



335 



-36- 



I^f^ERNATIONAL SEARCH RlirORT 



PCr/US 98/07660 



A. CLJkSanCATlOrt or SUBJECT UATTCR 

IPC 6 H04Hn/08 H04L29/06 G0SF17/30 011827/00 G07F17/30 
H04HI/02 



WlAbnun docur«»iliM tMicr«4 (oai«ilic<tion tynsm (MawvOtvctaculkatm cynttofe) 

IPC 6 K04H H04L G06F GU8 G07F H04H GIOH 



DocumftMM »«*rchad at%et ninurum<tx*MtitMlSan k> •■tart thai tuch dQ CW » tfc «m bvl^KlKf In tb* It 



Cl«ccronic cm saw ooitcutM dijirgth* numeoonai OMrcn (ftfima ol daU ba«« Mtf. when or*ctical Maidi l»m usadi 



C dOCUHEKTS COUSnCF^ TO BE RELEVAUT 



Category" 


CHotgn cf dooumrt. w<h Indtetolon. whar* tppropdoto. In* MliVArf pftu«9<» 


HmwitoKAinNo. 


Y 


EP 0 194 143 A (SONY CORP) 


1,3-7,9, 




10 Septenber 1986 


11-17 


A 


see abstract 


2.10 




see page 2. line 11 - page S, Ifne 13 




see page 8. line 14 - page 9. line 7 






see page 10, line 16 - page 11, line 15 






see page 12, line 28-30 




y 


WO 97 05616 A (SONY ELECTRONICS INC) 


1.3-7.9. 




13 February 1997 


11-17 


A 


see abstract 


2.10 




see page 2, line 9 - line 17 




sec page 6. line 8 - paae 7. line 29 






see figure 2 






-/- 





G^«o^ A<t*9»nc» el d 0d 4»«uvim4» : 



'A' daoumrt ^rnng trw goMrd dcte «( lh« sn twNcn h ml 
o«nnMc«d to b« of pM^ctto potnanes 



T" leNr dacumart laAlktad ttOv rw rtarmt tonal BEngcaaf 

orpnor^ou* tnamtnoonKivmtnsappicAtionou 



ctaSon cr eow •p«dW waaow (as tpvcilod) 



lat*r tun tft« prterty Ost* cteCTWd 



IT ooojncnefpa/tOitsnltvaiKsctiiacSbtnnodinraoDn 
c««alb«cnftMt»fad novttforarnoltMcmdUwad to 
iHDtM an iMVftfiM (Up mImc th* doc w m * * « Ul»n alofw 

*Y~ deojncilefotrtkxilunbvaaccttMClairefid bwoflfioA 

cirwqt |>» co r» d»fd to Sn^clw An *TWttwf* tfvpwtwntfw 
J ncuw a rn to eoneltMdMtii em o« mer* ecm« tuai ooeu- 
rmtm, sucDaxrblnctbnoelnooovtouatoa persantkaad 

t %cnQ pstsftf bfn'jf 



Dal* ol tto aaMl corptotod el tt«initomaio*4 SMtD* 

17 November 1998 


Ottool nMQne e( iha crurnaoontl •«3rcn racwn 

26/11/1998 


sirflpatnflaiBtfOTlta PS SBtfi AsioKfa«a3 
r*. 34oz>»o. T.. ]i 031 «po «. 


Llevens, K 



-37- 





INTERNATIONAL SEARCH REPORT 


InUn Jk^frfUAUo No' 

PCr/US 98/07550 


CXContmu^on) OOCUUCtO^ COMSUSenCO TO ftC RCLCV JkMT 


Cattgorv * 






A 


NASCHA M ET AL: 'Interactive education: 
Transitioning CO-ROMs to the Ueb" 
COHPUTER HETUORKS AND ISDN SYSTEMS, 
vol. 27. no. 2. November 1994, page 
267-272 XP004037997 
see abstract 

see page 269. right-hand column, line 1 - 
page 271, ngnt-hind coluim, line 16 




I 3-7 0 
11-17 



-38- 



(SDlnt.Cl. ^ 
C 1 1 B 

HO 4 H 
HO 4 N 
// H 0 4 L 



27/00 
27/10 
I/OO 
7/173 
29/08 



6 1 0 



F I 

G 1 1 B 

HO 4H 
HO 4 N 
HO 4 L 



27/00 
27/10 
1/00 
7/173 
13/00 



2 
Z 
Z 

6 1 OA 
3 0 7 Z 



-40- 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
J3^^?ADED TEXT OR DRAWING 

!!uRM;D OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

t^fjNES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 




